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ABSTRACT

This paper analyzed the PHY technology of | EEE 802.15.7 which isatechnology trend and international standard of
the LED-based VLC communication system. Also, the study analyzed the complexity of the system as well as the
reception performancein avisible light wirel ess channel environment by analyzing detailed technology of PHY | mode
and designing the RS code and block interleaver. According to the result, concerning PHY | which is operated in a
single mode, it was confirmed that the complexity in designing the system was higher compared with an environment
of thetransmission of ashort massage. Also it was confirmed that in amulti-path visiblelight channel environment, the
reception SNR=1.5dB was required additionally.
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3.1, IEEE 802,157 PHY 7H2

IEEE 802.15.79] PHY A1%2 o] e} o & A 2e
Fhoh A WA, PHY 12 %4 9] datarateS 7}A 0 Al
Q] A3t} E3F, 10kb/s~4= ¥ kb/s data rateC. 2
OOK (on-off keying)2} VPPM(variable pulse position
modulation)& ARESHCE PHY 1= A3t data rates:
7HA AW AREE ff8l arbETh 4= 4] Mbls data
rate o|jo| 4] OOK#} VPPME o]-g3ttt. npxuto=
PHY 1= 5 3at HE71E 25= CSK(color-shift
keying) 2 o]-&3}d, 4= 4] Mbls data rate ol 4] CSK
£ ARSI 8~10].
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FEE 9J5to] PHY Il ER JLE 5o A of gith. PHY
Hx R dimminge] EA4E of &% 4= qloh
Dimming®] OOK WZ= HAd AXFS Ao =i o
A5k Hel W 71 data rateS A-Z5k, dimminge]

VPPM Hz= g0 Z5 245to] 54 data rate}
=

1~ 30| Lpeh ule} Zol, EEIA L 27 4

& A QFE PHY 12 -2 522 ¢)
g 71 A8l 87 Sstol tARIEY] whe
of] RS(Reed-Solomon) 2} CC(Convolution Coding) & A
Asteh whdol| PHY 119} PHY 111 RS A YE ).
PHY |32} PHY Il-= DC baance, clock recovery %
flicker mitigation-S A|3-5}7] €5k RLL(Run Length
Limited) =5 A3tk & =wolAe 7] A+
PHY 714 5 PHY | 29| I3 145 o83t
A28 g AL 7 LS 7P 524l A

H 1. PHY | 5% 2=
Table. 1 PHY | Operation Modes

) FEC
Modulation | RLLcode | ORfical Data rate
Outer code (RS) | Inner code (CC)
(15,7) 1/4 11.67kbs
(15,11) 113 24.44 kbv's
Q0K Manchester | 200 kHz (15,11) 213 48.89 kbv's
(15,11) none 733 ks
none none 100 kb/s
(152) none 35.56 kb/s
(154 none 7111 kbls
VPPM 4B6B 400 kHz
(15,7 none 124.4 kbls
none none 266.6 kb's
H 2. PHY I| 3% 2C
Table. 2 PHY Il Operation Modes
Modulation RLL code Upli::::lock FEC Data rate
RS(64,32) 125 Mb/s
3.75 MHz
RS(160,128) 2 Mbls
VPPM 4B6B RS(64,32) 2.5 Mb/s
7.5 MHz RS(160,128) 4 Mbls
none 5 Mb/s
RS(64,32) 6Mb/s
15 MHz
RS(160,128) 9.6 Mb/s
RS(64,32) 12 Mb/s
30 MHz
RS(160,128) 19.2 Mb/s
00K 8B10B RS(64,32) 24 Mb/s
60 MHz
RS(160,128) 38.4 Mb/s
RS(64,32) 48 Mbfs
120 MHz RS(160,128) 76.8 Mb/s
none 96 Mb/s
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H 3. PHY Il 52 2=
Table. 3 PHY Il Operation Modes

Modulation Optical clock rate FEC Data rate
4-CSK RS(64,32) 12 Mb/s
12MHz
8-CSK RS(64,32) 18 Mb/s
4-CSK RS(64,32) 24 Mb/s
8-CSK RS(64,32) 36 Mb/s
16-CSK 24 MHz RS(64,32) 48 Mb/s
8-CSK none 72 Mb/s
16-CSK none 96 Mb/s
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3.2.6. Run-length limiting encoder (RLL Encoder)

2 =0l A= PHY 2] Mandatory ] {-6+= OOK
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sl AA Sk} 25 OOK PHY | == Manchester DC
balancing encoding2- ©]-&-3tt}. Manchester code= 3 4
of| Lpeht vief o] Zhzh vl EE Q1A Y H 2-bit HlE=
FALAZILH10].

H 4. MYAH BES
Table. 4 Manchester encoding

bit Manchester symbol
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1 10
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